Translation of Annex to the IPER 
(Amended on 22 December 2005) 

[ O O 1 6 ] In order to s o 1 ve the probl ems considered, tine 

b iodegradab 1 e wrap film o £ the present invention is a 
biodegradable wrap film, o omp rising, as the main component , a 
lactic acid resin compo s i t i on compr i sing a plasticizer and a 

po 1 y ( PL— 1 act io acid) in which the proportion of L isomer and 

D — i s ome r is 88:12 to 85:15 or 12:88 to 15:85, compr i s ing, the 
lactic acid resin composition with a value of storage modulus at 
4Q°C in the range of lOO MPa to 3 GPa as measured at a frequency 
of IP Hz and a distortion of O . 1 % by the dynamic viscoelastioity 
testing method from Method A. of JIS K— 7198 (corresponding to ISO 
6721-4; Method A of JIS K-7198 defined on 1 November 1991 is 
currently replaced by JIS K— 7244— 4 defined on 20 October 1999) , 
a value of storage modulus at- 1QQ°C in the range of 30 MPa to 
5QO MPa, and a peak: value of loss tangent (tan 5) in the range 
of 0 . 1 to 0.8. 
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[ O O 3 2 ] Regarding the PL constitution ratio in poly (DL-lactic 



acid) , for instance, L— isomer : D— isomer — 100 : O 


to 8 5: 15, or 


L — i somer : D — i s omer = O : 100 to 15:85 is preferred; 


more preferable 


from the view point of plasticizer bleed— out is a composition 


that is less crystalline than at least the 




— isomer : D— isomer = 88:12 used in the following 


Examples 4 to 6, 


namely, L— isomer : D— isomer = 88:12 to 85:15, or 


L— isomer : D— isomer = 12:88 to 15:85. 




Although a homopolymer is ideally a polymer 


compr i sing 1 O O % 



L— lactic acid or D— lactic acid, as there is the possibility that 
a different lactic acid is incorporated unavoidably during 
polymerization, in the present invention, a polymer containing 
98% or more L— lactic acid or D— lactic acid is referred to as a 
homopolymer . 
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WHAT IS CLAIMED IS: 

1 . (Amended) A biodegradable wrap f i lm , which is a 

biodegradable wrap film comprising as a main component a lactic 
acid resin composition comprising a poly ( PL- lactic acid) in which 
the proportion of L-is omer and D — i somer is 88:12 to 85:15 or 12:88 
to 15:85, and a pi a s t i oi z e r the lactic acid resin compo sition, 
where in 

the value of storage modulus at 40 0 C is in the range of 
100 MPa to 3 GPa as measured at a freguency of 10 Hz and a 
distortion of 0.1% by the dynamic viscoelasticity testing method 
from Method A of JIS K-7198, 

the value of storage modulus at 100 0 C is in the range of 
30 MPa to 500 MPa , and 

the peak: value of loss tangent (tan 5) is in the range of 
0.1 to 0.8. 

2. The biodegradable wrap film as recited in Claim 1, wherein 
the value of storage modulus at 20 °C is in the range of 1 GPa to 
4 GPa r as measured at a freguency of 10 Hz and a distortion of 
0. 1% by the dynamic viscoelasticity testing method from Method 
A of JIS K-7198, and the value of loss tangent (tan 5) at 2 0 ° C 
is 0.5 or less. 

3. The biodegradable wrap film as recited in Claim 1 or 2, 
wherein the value of storage modulus at 60 °C is in the range of 
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lOO MP a. to 800 MPa as measured at a frequency of 10 Hz and a 
distortion of O. 1% by the dynamic viscoelasticity testing method 
from Method A of JIS K-7198. 



4 . The biodegradable wrap film as recited in any of Claims 1 

to 3 , wherein the lactic acid resin composition comprises a lactic 
acid resin and a plasticizer in a proportion of 60 : 1 to 99:1 by 
ma s s . 



5. The biodegradable wrap film as recited in any of Claims 1 

to 4 , wherein the difference ( AHm — AHc) is 10 J/ g or more between 
AHm, the heat of melting required to melt the crystals completely 
when heating the film according to JIS K— 7121 at a heating rate 
of lO °C/minute using a differential scanning calorimeter, and AHc, 
the heat of crystallization produced concomitantly with 
crystallization during the heating. 



6. The biodegradable wrap film as recited in any of Claims 1 

to 5, wherein the formed film is heated at a temperature between 
the glass transition temperature when heating according to JIS 
K— 7121 at a heating rate of 10 0 C/minute using a differential 
scanning calorimeter, and the peak: temperature of the heat of 
crystallization produced concomitantly with crystallization 
dur ing the heating, and cured for 6 hours or longer. 
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( Reference Example 1 ) 

The lactic acid resin NatureWorks 4031D (molecular 
weight: 2 0 0, 000) , which is a poly (L— lactic acid) with a 
proportion of L— isomer : D— isomer = 99:1 manufactured by 
Cargill Dow , and 0.1 phr of aluminum stearate as lubricant 
were mixed,, then melted and extruded at 190 0 C and 200 rpm 
using a 40 mm<3> mini co— rotating twin — screw extruder 
manufactured by Mitsubishi Heavy Industries Co. , Ltd. , 
while injecting from the vent opening 30 wt% in mass ratio 
of triethyl citrate as plasticizer (CITROFLEX 2 (TEC in the 
table) ; molecular weight: 270; SP value: 11.46 [fedors 
method] ; manufactured by Morimura Bros. , Inc. ) , and a 10 um 
film was formed at a temperature of 200°C by the casting 
method, which was then cured at 60 0 C for 24 hours. 
( Reference Example 2 ) 

The lactic acid resin NatureWorks 4050 (molecular 
weight: 200,000) , which is a poly (DL-lactic acid) with a 
proportion of L— isomer : D— isomer — 95:5 manufactured by 
Cargill Dow, and 0. 1 phr of aluminum stearate as lubricant 
were mixed, then melted and extruded at 190°C and 200 rpm 
using a 40 mmO mini co— rotating twin—screw extruder 
manufactured by Mitsubishi Heavy Industries Co. , Ltd. , 
while injecting from the vent opening 15 wt% in mass ratio 
of triethyl citrate as plasticizer ( CITROFLEX 2 (TEC in the 
table) ; mo 1 e cu la r we ight : 2 7 0; S P va lue : 11.46 [ f edo r s 
method] ) , and a 10 um film was formed at a temperature of 
200°C by the casting method, which was then cured at 6 0 ° C 
for 24 hours. 

( Reference Example 3 ) 

The lactic acid resin NatureWor k:s 4 0 5 0 ( mo le cula r 
weight: 200,000) , which is a poly (DL-lactic acid) with a 
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proportion of L-isomer : D-isomer = 95:5 manu f actured by 
Cargill Dow , and O.l phr of aluminum stearate as lubricant 
were mixed , then melted and extruded at 1 9 O ° C and 200 rpm 
using a 40 mmO mini co— rotating twin— screw extruder 
manufactured by Mitsubishi Heavy Industries Co. , Ltd. , 
while injecting from the vent opening 10 wt% in mass ratio 
of adipic acid ester (PX— 884; molecular weight: 650; SP 
value: 11.3 [fedors method] ; manufactured by Asahi Den ka 
Co. , Ltd. ) , and a 10 urn film was formed at a temperature of 
200 0 C by the casting method, which was then cured at 60 0 C 
for 24 hours. 

( Example 1 ) 

The lactic acid resin NatureWorkis 4060 (molecular 
weight: 190,000) , which is a poly ( DL— lactic acid) with a 
proportion of L— i s ome r : D— i s omer = 88:12 manufactured by 
Cargill Dow, and O . 1 phr of aluminum stearate as lubricant 
were mixed, then melted and extruded at 190 0 C and 200 rpm 
using a 40 mm<D mini co — rotating twin — screw extruder 
manufactured by Mitsubishi Heavy Industries Co. , Ltd. , 
while injecting from the vent opening 10 wt% in mass ratio 
of adipic acid ester (PX— 884; molecular weight: 65 0 ; SP 
value: 11.3 [fedors method] ; manufactured by Asahi Denka 
Co. , Ltd. ) , and a 10 um film was formed at a temperature of 
200 0 C by the casting method, which was then cured at 60°C 
for 24 hours. 

( Example 2 ) 

The lactic acid resin NatureWorkis 4060 (molecular 
weight: 190,000) , which is a po 1 y ( DL— la c t i c acid) with a 
proportion of L — is ome r : D— i s ome r = 8 8:12 manu factured by 
Cargill Dow, and O.l phr of aluminum stearate as lubricant 
were mixed, melted and extruded at 190 0 C and 200 rpm using 
a 40 mm<3> mini co — rotating twin — screw extruder manufactured 
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by Mitsubishi Heavy Industries Co. , Ltd . , while injecting 
from the vent opening 15 wt % in mass ratio of adipic acid 
ester (PX— 884; molecular weight: 650; SP value: 11.3 
[fedors method] ; manufactured by Asahi Denka Co. , Ltd. ) , 
and a 10 um film was formed at a temperature of 200 °C by 
the casting method, which was then cured at 60 °C for 24 
hours . 

( Example 3 ) 

The lactic acid resin NatureWor ks 4060 (molecular 
we ight : 190,000), wh ich is a poly ( DL — 1 act ic acid) with a 
proportion of L— i some r : D— i s ome r = 88:12 manufactured by 
Cargill Dow, and 0.1 phr of aluminum stearate as lubricant 
were mixed, then melted and extruded at 190 °C and 200 rpm 
using a 40 mmd> mini co — rotating twin — screw extruder 
manufactured by Mitsubishi Heavy Industries Co. , Ltd. , 
while injecting from the vent opening 7 wt % in mass ratio 
of adipic acid ester (PX— 884; molecular weight: 650; SP 
value: 11.3 [fedors method] ; manufactured by Asahi Denka 
Co. , Ltd. ) , and a 10 um film was formed at a temperature of 
200°C by the casting method, which was then cured at 60 °C 
for 24 hours. 

( Reference Example 4 ) 

The lactic acid resin NatureWorks 4031D (molecular 
weight: 200,000) , which is a po 1 y ( L— lact ic acid) with a 
proportion of L— isomer : D— isomer — 99:1 manufactured by 
Cargill Dow, and the lactic acid resin NatureWorks 4050 
(molecular weight: 200,000), which is a poly ( DL— lact ic 
acid) with a proportion of L— isomer : D— isomer = 95:5 
manufactured by Cargill Dow, were dry— blended at a 
proportion of 4031D: 4050 — 50 wt%:50 wt % , mixed with 0.1 
phr of aluminum stearate as lubricant, then melted and 
extruded at 190 °C and 200 rpm using a 40 mm<3> mini co — 
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rotating twin-screw extruder manufactured by Mitsubishi 
Heavy Industries Co. , Ltd. , while injecting from the vent 
opening 40 wt% in mass ratio o f triethyl citrate as 
plasticizer ( CITROFLEX 2 ; molecular weight: 270; SP value: 
11.46 [fedors method ] ; manuf a ct ur ed by Mo r imur a Bros. , 
Inc. ) , and a 10 um film was formed at a temperature of 
200 °C by the casting method, which was then cured at 60 °C 
for 24 hours . 

( Reference Example 5 ) 

The lactic acid resin Nature Wo r ks 4031D (molecular 
weight: 200,000) , which is a poly (L-lactic acid) with a 
proportion of L— isomer : D— isomer = 99:1 manufactured by 
Cargill Dow, the lactic acid resin NatureWorks 4050 
(molecular weight: 200, 000) , which is a poly ( DL- lactic 

acid) with a proportion of L i s ome r : D— i s ome r = 95:5 

manufactured by Cargill Dow, and the lactic acid resin 
NatureWorks 4060 (molecular weight: 190,000) , which is a 
po ly ( DL — 1 act i c acid) with a proportion of L — isomer : D — 
isomer = 88:12 manufactured by Cargill Dow, were dry- 
blended at a proportion of 4031D: 4050 : 4060 = 
4 5 wt % : 4 5 wt % : 1 0 wt % , mixed with O.l phr of aluminum 
stearate as lubricant, melted and extruded at 190 °C and 200 
rpm using a 40 mm<3> mini co — rotating twin — screw extruder 
manufactured by Mitsubishi Heavy Industries Co. , Ltd. , 
while injecting from the vent opening 30 wt % in mass ratio 
of triethyl citrate as plasticizer (CITROFLEX 2; molecular 
we ight : 270; SP value: 11.46 [fedors method ] ; manufactured 
by Morimura Bros . , Inc . ) , and a 10 um film was formed at a 
temperature of 200 0 C by the casting method, which was then 
cured at 6 O ° C for 24 hours. 

(Bleed Acceleration Test) 

The following bleed acceleration test was performed 
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for trie films obtained in trie above Example s 1 to 3 and 
Reference Ex.am.ples 1 to 5 . That is to say, a film with 
lO cm in the MD direction and 10 cm in the TD direction, 
was left in an environment of 40 0 C and 4 O % RH for 30 days, 
and the presence or the absence of plasticizer rising onto 
the film surface was visually observed. 

[ O O 8 4 ] The result shows that Examples 1, 2 and 3, and 

Reference Examples 3 and 5 were better compared to 
Re f e r ence Ex amp 1 e s 1, 2 , and 4 . Among these , Ex amp 1 e s 1 , 2 , 
and 3 were particularly good without any identification of 
bleeding at all. 
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